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mm^] mmm 

[^^^2] ±m±mmi\:m(Dm^i^f}K (mi m2 ) 03 T'*t>-r^-^ 
mitmt Ao^ X'mt>-r^mmitm}i<7^m^mui^ (mi m2 > 03 • ao,^ 
±mm^m^tm (mi m2 > 03 ^c^^^T. mi i)^^mmmmmm2Am 

©Tc^T'^y. m2 fjmmmmmmmsBm. m^Am. m^Am. me Am. 

mx:^^tii^iz. ±m±mmitmAo^ i^^. 14 p ox:&.±(DmA^mL. -9- 

>^.^^^?^^^ic^i-tSAOx^^®^mtt (1 0 0 or;) 0 0 0 Qjs<_h 

[^^^3] ±mu^mMmziBi'f^±mm'^m^tm (mi m2 ) 03 <d 

, 0. 0 5^a<l. 0, 0<b^0. 9 5, a + b = 1 ©M^Sr^M-T-SM^ 

[»^3g4] Jlia^'^^^b^f (Ml M2 ) O3 iC^l-tSMl Mg, C 
a, Sr, Ba, Y, Ce, Pr, Nd. Sm, E Gd, Tb, Dy. Ho 
, Y b fei;t;s c:^^e>S^$tlS lS^V^b•?•tlJe^_L®7C^T'^U. M2 A 
1, Ga. Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, Mn, To, 
Re, Fe, Co, Ni, Ru, Rh, Pd, Os, I r -jS^XJ^P t ti^^M^^ 

[»^^5] illS^M^fb^jAO,^ fCi3t-t<5A*^, B, Mg, Al, Si 
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. Ca, Sc. Ti, Cr, Mn. Fe, Ni, Zn. Ga, Ge, Sr. Y, 
Zr. Nb, Sn. Ce. Pr. Nd. S m, E u, Gd, Tb, D y. Ho. 
Er. Tm. Yb, Lu. H f J: T a e>^f^ $ tlS 1 V^ b^njg^jKD 

[ff^^e] ±fH^Mm'fl:4^AO^ MgO, AlgOg, S i , 
SCgOg, TiOg. CrgOg. MnO. Mng O3 . F e g O3 . F 63 
, N i O, Z nO. G O3 . Yg O3 . Z r Og . N bg O5 . S n O 
2, CeOg^ PrgOg. NdgOg, SnigOg. EugO. GdgOg. 
Tb2 03 . DygOg. HOgOg, Er2 03 . Tm2 03. Yb2 03, 
L U2 O3 . H f O2 , Tag O5 . 2Mg O • 2 S i Og . Mg S i O3 . M 
gC r2 O4 , Mg A I2 . C a S i O3 . Y A 1 O3 , Y3 A 1 5 O ^^2- 
Y2Si05. feJ:tJt3Al2 O3 - 2 S i O^ ti^^mittl^—mtjlt^^LtnS^ 

c§t^^7] ±mm'^mitm (mi m2 ) 03 tcfei^t-sMi *^y. m2 

Cr fcj:tJfMn-efeSi:^=bJC. JlgB^M^^fc^A {C^l-t<5 Ajb'^Ylffe U . 
-hSBM-^^^gf*: (Ml M2 ) O3 • AO^ *^Y (Cr Mn) O3 • Yg 03 !?^ 

CW^^8] m^S^MULXC aO. CaG03, S i Og ^3<kt>*C a S 
niJ^A±2 0 MmJgATO^*S«cS:#S^^X=g^$:^t-S^^$:#^i:-rSliSM7C 
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±mm^m^mmMi^tc^. mwhx. o flm^i)^l^^\r^v— 

±mmmi>\^mm ^ mrnrn^ s z: t ic o: y , ^^mnm*^ i . o m j: »; /h $ 
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m^mi 3] mm<D±mmitm(Dm^mi^i^ (mi m2 ) 03 • ao^ 
_hiH (Ml M2 ) 03 (Dmimmt^^^^m-t^miowsmii^mm^mm-r^ 

±mm 1 (Dmm^^m^mmm-t^ j: y , ^mm^ij^ 1 . o> m j: y /^ 

[0 0 0 1] 

[0 0 0 2] 
[t^5j^(Z)^^] 
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mM<Dmm m^it, m^(Dmmummmx* i o o q - i o o k qo^h) \z$> 

[0 0 0 3] 

3 2 5 9 0 7-^^^lc|3^©t>(0*^fe-5„ zinii, JtS v^MS^H'el^M n^|g^'9- 
- ^ >^ ^^^^r^lJ^-T-Sfefelc, Y, Sr, Cr, Fe. T i ^©^fb^fef 5:^^ 

[0 0 0 4] 
[^^;5)^ffS^ b J; z> i: -r S^@] 

^<Dtz.mz. ^-^7.^m^^m^'^^mitmf>mjx.^m:k^\ifx. ^j/tM*^^ 

[0 0 0 5] 

^3T', m.n\%. MS^-fe^iJ-^m^^JcAti. goo-iooorr-ioo^ 

100 — 1200 TC) CDf^^:jtfX(^^(D^#$:^l^-5z:i:tC:&y, 9 0 0 — 1 0 
0 OX:X 1 0 ommMm<Dm:i:--Py^^MXii. x>i;>®Mli^- KICJ:o 
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[0006] 

#gi¥9- 6 9 4 1 7-^^#{Ctt, ^M^-xS:, 4t^5&^BM3|SF. m 
^it. N i -C r -F e $:i^^i:f -5-^^$:iinXbT?^^-r5r i:tCJ:y. >?r 

[0 0 0 7] 

[0 0 0 8] 
[mS t" -6 :t «?) (Z)#a] 

[0 0 0 9] 
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« ^ o ^ ^ < b T -fe & l^ib r i: A^-e ^ c 

[0 0 10] 

Zl®j:^ic, 2|s:^^®-9— ^X^Jf^^tt, WSjcffiSr^b. M7£#H^tCBiS^ 
[0011] 

m^i^^. (Ml M2 ) 03 xmt>-tm^m^tmt AO ^ xmt>^^mmimt. 

(DW^m^^ (Ml M2 ) O3 • AO^ h-rSn ±fa^-^^ffc% (Ml M2 ) O 
3 iZ^Vf^Ml it. 7tmM»l^*ll2 Aj^33i:tJJL a$:|g5<||3 A|^(D^^*>^ 

s Bm. m4Am. m^Am. me Am. ^7Ai^^c^:^>•^8^^®7t^*^^^^ 

^ia;-® (iooo*c) :«)nooo Qj£/i_h(^)^M^'fb#f"efeSo 

[0 0 12] 

\i^xitmm^^^m.mm!i^n^mir:b^u^y.:f3^ }^m^<Dm^mitm (mime 
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it?a^^1£$:i^e*<5z:i:*^T'^5>o z:tifcj;y, ^M~i o o or^MSiSHtc 

i3t't-5^m'i@:6u 0 0 Q~i 0 0 k QwisHcfeu. b*^*). mmmmiz^^m 

[0 0 13] 

mm^tmAo^ ®m-^jfcjcreL> ±mm^m^tm (mi m2 > 03 0^^}^-^^^ 

a. ±m±mm<tmAO^ (D=^J\y^m^h tVfcLmiZ^ afeJctJ^b^^)^, 0. 0 5 
^a<l. 0, 0<b^0. 95. a + h = l(Dmm^m&-t ^ J: O izm^-t ^ 

[0014] 

tr^. r(Dj:e)ic, }K\<^mmx=E)v^m^^:^^ tffx-^ ^(Dx. (mi m 

[0015] 

m:^m4: (Dmmit. ±mm^mit^ (mi mz ) 03 jcj3i-:ts#^«7t^®^f 

jiMlCKbx Ml li. Mg. C a. S r, B a. Y. C e\ P r, N d, S m. 
Eu, Gd. Tb. Dy, Ho, Y b j:tJ«S c *^e>^t^$tlS 1 S^V> L^tl 
&.±(D^mX$>*). M2 i/i, Al, Ga, Ti, Zr, Hf, V, Nb, Ta, 
Cr, Mo, W, Mn, Tc, Re, Fe, Co, Ni, Ru, Rh, Pd, O 
s, I r feJ:t/P t *^e>^^$4^S ia:&VNb^tiJ!^±(Dn;^-efeSZl^}^)^ m 

[0 0 16] 

M^i^miZli^ B, Mg, Al, Si, Ca, Sc, Ti, Cr, Mn, Fe, N 
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i. Zn, Ga, Ge, Sr, Y, Zr, Nb, S n, Ce, Pr. Nd. S m 
, Eu, Gd, Tb, Dy, Ho, Er. Tm> Yb, L u , H £ ^ <fc t>*T a 

[0 0 17] 

m^^Q<Dj:z>iz M^i^mizi^. ±m^mmitmAo^ tLx. mso> ai 

2 O3 , S i Og , S Cg O3 , T i Og > C O3 , MnO, Mng O3 , 
F 62 O3 , F 63 N i O, Z nO, Gag O3 , Yg O3 > Z r O2 , 

N bg O5 , S npg . C e Og . P rg O3 , N dg O3 , S nig O3 , E u 

2 O, Gdg O3 . Tbg O3 , Dyg O3 , Hog O3 , E Tg O3 , Tnig 

03 , Y b2 .O3 , L U2 O3 , H f Og . Tag O5 , 2Mg O -281 O2 
, Mg S i O3 , MgC O4 , Mg A I2 O4 , C a S i O3 , YA 1 O3 

, Y3 AI5 Oj2> Yg S i O5 , iB^nS Al^ O ' 2 S •^■^hmitn^ 

[0 0 18] 

m^mT (Dmmxit. ±mm^m^tm mi mz ) 03 Km-f^mi icys:, 

M2 ICC r ^.fctJfMti^rjgf^-rsii^^lc: _t:IH^M^^b#AOj^ SrYg O3 
•r^o _LfB?g^Mj^^ (Ml M2 ) O3 • AO^ ItY (GrMn) O3 

• Y2 03 T'^^tiSo z(Dm^mmmt. um-iEy^mzt^micmm-^tix'. 

[0019] 

m^^s(Dmmx'it. ±mu^m^i^ (mi m2 ) 03 ■ ao,^ c^svnt, # 

CaO, CaC03, S i iS^XJ^C a S 1 0^ (Do%(D^J.^:^J:< H^—mtf^m 
[0 0 2 0] 
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±mm^m^m^mi^t:L^. n^vx. ^mnmti^i. o (lm^i)/b^\^•^)■- 
[0 0 2 1] 

(7) e> o ^ V NffiMjcli-b- - ^ :^ ^ -5 zi i: ^'^-e # -5 c 

[0 0 2 2] 

±mm^m^mmmLt^^. nwLx. ^mnmti^i. o Mm<^:»J/^$v^-b— 
[0 0 2 3] 



1 0 
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[0 0 24] 
[0 0 2 5] 

a 

[0 0 2 6] 
[0 0 2 7] 

•9-- ^ y^^m^(DmntL vx±mm^tm(Dmmmt^<^i:i. ^mmitm(Dmwi 
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il 



[0 0 2 8] 

m^mi s(D^mi^. mm(D^mmitm<Dm^mm^ mi m2 > 03 • ao 
±ia (Ml M2 ) 03 <Dmmmt^f^^^m-t^mi(Dmmi^^WL^mm-r^ 

[0 0 2 9] 
[0 0 3 0] 

^x^t^^ii. m\i^ummmizt>r:L^xumf)^m^x^. ^^Lt=. 
m.um!f^^-^mt^<Dx. mm^xi^ij-^^mmTximzmti^um-^yv-^m^-t 

[0 0 3 1] 
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nhn^^mmitmmi^i^(DW-^m^n^m^ 3 /i mjsjA±, 2 0 ^ mj^m-t^ 

[0 0 3 2] 
[0 0 3 3] 

1 M2 ) 03 xm^ti^m^m^itmn. ao^ xm-^n^±mmitmti^m^i^ 
T. m^vr=.mi^mmi^ (mi m2 > 03 • ao,^ *^e>^s„ zirT% ^-^^ft 

(Ml M2 ) O3 li, /<D:/X5{j>r h«^t$:^t-5^#^fb4^T\ Ml ttMil 

±<3D^^§:, M2 itmmmmmsBm. m^Am. m^Am. f$6Am. mi a 
. LaMMtt*'5]^<. izn.^(D7i^^t.Ri:i;i^xyf^^rjt7f^mitm^m^i^. -9- 



1 3 
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1 0 0 3 4] 

M^mmiZi-i. Ml tLi^^f^2Am(D7hmi>t. m^lt. Mg, Ca, Sr. Ba 
*^e>> Am<D^mit. M^«> Y. Ce, Pr, Nd, S m. Eu. Gd. 
Tb, Dy, Ho, E r. Y b, S c tf^^MM-^n^o ^tc. M2 ^^S||3 B 

Ti,,Zr, Hf jb^. m^AmcOjximilhXlt. m^ii. V, Nb, TatiK H 
6 Ai^©5t:^i:bTtt, m^lt. Cr, Mo. W-fyK ^ 7 Aj^O^c^i: LTtt, 

i, Ru, Rh, Pd, Os, I r, P t }<)W^S^C'^M^4^So 
[0 0 3 5] 

Ml hM2 (Dm^^tD'&it. mMomtrcM^^iJ^n^ti^^oK. BMizm^ 

^t>ii:^:iilt)^Xm. rtl^Ml , M2 ^msElzmMLtc.m'^m^tm (mi M2 

) 03 it. i&m.m.m^^m&mi^ummm. (m^is i o o o~4 o o o ck) ) 
s:a^-r„ :i<D^^rjtm^mitm (mi m2 > 03 ni^xit. m^it. y (c r, 

Mn) O3 ^AWMlC-^ffl^tlSo Ml *feliM2 LT^mCDTC^SrS 

[0 0 3 6] 

m^m^tm (M1 M2 ) O3 $r#^l?-^^-^X^M5|S^i:bTMv^3t# 
SM)|8Fi:bT, ^M^fb^AO^ ^m^m^t^o ^^X. :^mmitm AO ^ iz 

(Ml M2 ) O3 S:-^*^VN) ® I 0 0 OX^-ecD^^H^n 0 0 0 QJgj^jt-efeS 

S 1 0 0 oniy %+:5>l^VN3^, ^mt^hX\,^n\t^\f^o 
[0 0 3 7] 



1 4 
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B. Mg, A 1, S i, C a. S T i, C r, Mn, F e. N i, Z n 
, G a, G S r, Y. Z r , N b, S n, C e, r. N d, S m, E u, 
Gd, Tb. Dy, Ho. Er. Tm. Yb. Lu, Hf, T a P) S tl -5 
lS^v^b^4^Je^Jl®7t:m*W3i^cffiv^e>tl-5= M^i^mzit. ^mm^it^ AO^ 
t.LX. Mg O. A I2 O3 , S i O2 > S Cg O3 > T i O2 > C rg O3 , 
MnO, Mng O3 , F O3 . F 63 O4 , N i O, Z nO, G ag O3 , 
Y2 O3 , Z r O2 , N bg O5 . S n02 . C e ©2 . P r2 O3 , Ndg O 
3 , Snig O3 . E U2 O, G d2 O3 , T b2 03 , Dyg O3 , H02 O3 
, E O3 , Tm2 O3 . Y b2 O3 > LU2O3. HfOg. T a2 O5 , 
2MgO • 2 S i O2 . Mg S i O3 . M g C r g O4 , M g A 1 2 O4 . C a 
5103, YA 1 O3 , Y3 A I5 0^2- Yg S i O5 , ^^XJ^S A I2 O3 ' 

2 s i 02 >^)^^3g^^tl'g>-a^v^b^tlJe^Jl(Z)^M^<^:^$:fflv^sr^;^)^T*^s 

o 

[0 0 3 8] 

03 ^mif^^S. m^Mitm (Ml M2 ) O3 {C^l^SMl {CY§:, M2 ICC 
T^^XfMn^mM-ttllt. m-^mU^ (Ml MZ ) O3 • AO^^ liY (GrM 
n) O3 • Yg O3 xm-^n. r(DM-^^l^#:*>e,;Q;S'9— ^X^5?^^li, 

[0 0 3 9] 

m^mf^i^ (Ml M2 ) 03 • Ao^ iziBn^. m^m^tm (mi m2 ) 03 
^mm<\:(^Ao^ (D^jvitiz^\^xmzmm^^. m^mitm (mi m2 > 
O3 <D=eM^^ a. ^mmitmAo^ (D^^jv^m^hxmvt^^^ :^mmxit 

, Zn^athiii^^ 0. 0 5^a<l. 0, 0<b^0. 9 5. a + b = 1 
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[0 0 4 0] 

a s i 03 <Dz)^(D:}^^:^ji< t.%-m^^m-t^:it^X'^^o ^ti^mumMit 
\ m^mitm (mi m2) t±mmitmAo^ (Dm^<^(Dm^umi^-i3\i^r 

mm^zi^^xm'Kmm-^ii^. 

[0 04 1] 

-K^ii, 1 2.(D^mmf)m^mi z\zim.-^t\.f=.m^^M\.. ±.mm^m^ 

fitS:, MAli^^ll. 6 OmmODRttJ^lCfigJ^bT^^SPl 3 i:;5iLTV^So 3 

S-fe^iJ-S^-rSo 02 (A) fc^-rj:^jc, M;gir>i^-Sl^. i§r*^®Bi^tt^ 

^~X2(Z):&4^SI$lcli, ^^J; Uj^tJfS^MAM y3^o-3l8*^^«LTv^So ^ 
M/NV^stt. 02 (B) ic^i-<i:e)ic, f^^icy-F^si. S2^UWl^X 
^»J. 3tie>y- Fi^3 1, 3 2Ji, ^MA^:/3©i^SlJSrjloT^M>5r-:^2 
WlcMy, -9— ^:J^^f^d^lcDU - KUl 1. 1 2 Jc^ti^tig^i^^tiS (02 
(A) ) , U- Ki^l 1. 1 2\t.. mX\t. m%0. 3mm, ;S$5. Ommi: 
MM«Pt 100 (J^e^) ^f-So ^fe, 02 (B) lCa^-r<):^tC, 
7t-r:^3 ®|:^g|$lCti, •7t^:^5.i/ri^#:3 3 7b^5^;g$tlT^U,^MA-r:/3|^© 
U-Ki^3 1, 3 2(Z)^^i^S:5t'e^bTV^<5o 
[0 0 4 2] 

ri^ic. ±13-9— ^x^^^i $:Sg5t•ts:l^^^cov^T, »*^fU;&^it^^ (i 

) i:, ^(D-mo^-xM^mm.i^t=.m^ijm (2) - (5) s:^^. m^oigjt 
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[0 0 4 3] 

m^mj^mi^:^m (d tc^vNTtt (H3#m) . si*, ^i-^^ij^fls (mi m 

-^ifi&^ltS:. I^^ai/T> 1, 0 Atmi: ^;/J^$V^ (Ml M2 ) O3 - AO 

X mmmjiw o m^imumit. aim. iooo~i7oo 

x:n^liir^„ ^fc. Ml, M2^<i;tKA0DM)|sf-2i LTtt^ff:#fje;^(Z)^b 

-^i© M V N S ^ T' % S o 
[0 0 4 4] 

3<?)^^#5e&# (Ml M2 ) 03 • Ao^ izML. mMs^M^^m^(Dm^x 

m^mmz^mmmht^^ m^jiw , M^-r5:ni:icj:»j, tg-^^sg^ (m 
1 M2 ) 03 • Ao^ 36^e>j&§®5i7t:tt'9— ^x^^^*^#e>*i5 m^jim) 
o mmjinx-it. mn. mmumiti 4 o o-i e o ox:n^x. j^j^^^^i 

[0 0 4 5] 

mmnimxit. ^tbv-\^m^>(zy^- h Lr^^m^m\'^xmm^n^x^. 
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[0 0 4 6] 

SSit^^ (2) tt, _hiaS*6«F:&igjt^^ (1) ©X@S:-aJ^Mbfc=fe;®T' 

fes. r®:3&^T'» (04 , m^iJimzisn^mmmmiii^x. m^m 
mi^ (Ml M2 ) 03 • AOjj ic^itsMi , M2 ^ ^x:^A(Dmn}itsi^>^mn 

tCTJ^S. ^bT. iS-^M^fls (Ml M2 ) O3 • AO^ f)mm<Dm^trj:^^ 

, mmmmzmw-t^zitiz^^x. .^i^i&mtr^i. 0yctiiij:y/hsv>-9— 

[0 0 4 7] 

*7t. fgJg^feS (3) <Z)±^lc (ia5#M) , M-^lX^lc^l^^m^ilJ^MS: 
, tg-^^^^^*^ (Ml M2 ) O3 • AO,^ iZ^n^Ml ^ M2 ^^XJ^ A (Dm^il^£ 

m-t^^t^xm^ mm-m^jim) . ^mit^mt^i^-j^^M^mm^xR 

[0 0 4 8] 

3 fimSl±2 0 /imi;iT(D-^-^:^^m'f'f}^^M^tl^o 



1 8 
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[0 0 4 9] 

$e>lC, igjtT^^ (4) (D<fce»JC (®6#M) ,^M7C^M1 , M2 ^^^fT 

) , :iLti^±mit^^t^:£.>m^<Dmi^mmm(DM'^^m^mmhx mm- 

[0 0 5 0] 

mmmjim.) . ^mi&m ( i rxm^m i . o m y /jn v>-9- - ^ x ^ Mi^f 

[00 5 1] 

$e>lC, ig^t^Sg (5) (D^Z>iZ mimm) > ^-^^^bi^ (Ml M2 ) Og 

fi?-m-^i. 2X@) . Hi^i:$-^S3^icj: (Ml M2 ) 03 (Dmmii^it^ 

mutA^^^^m^^mn. ao^ (ommmt^mtt^^^ii^^'^m^m^. ^iK 
Ml M2 ) 03 (DmnmhAo^ (Dwrnrnff^n^ti^o 

[0 0 5 2] 
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x@) , im^icLT, m^-mw. mm-nm. mm. mmt^^iii:\ ^i^m 

[0 0 5 3] 

o m-^miismt^^m^n^mti^ 3 n m&,± 20 n m&rf }iiicMm±^ < > mm 

mxitz 71C) ti^h 100 ot:@^(^i«mJ^ic^v%T. 
•fe>1?-lCig:xi|j5; 1 0 0 Q7b^e> 1 0 0 k QCJOig^^ffiSr^L/, ^*iM;S^tS: 
jSli, 2 0 0 0*>ej4 0 0 6 (K) ©|gHlCMMRrig"^^So 
[0 0 5 4] 

l oot:) izmv. m,tnMit^m^i^t^o z.:ix. -mu^mm^^mz 

m.^mitm a R l^: ^ x ^m^^-l* 05 ^ s o ^ © 

ti^m^x^^x^. m±m.mmtm ARit2~5%mm(^iy^^v^^^ vx m 

[0 0 5 5] 
[0 0 5 6] 



2 0 
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immmi) 

Itl^X. ^^mitm (mi M2 > O3 icy (Cr^gMnQg ) O3 

s:. ±mmimKOy^ ky^ 03 ^m^i^r^u^m^a^ aY (ctq 5 mhq^ 

5 ) O3 • bYg O3 i:y^-2>-9— ^X^J^m^SriSf^bfeo a, b li, 

. Y (Ctq 5 MiiQ 5 ) O3 , Yg O3 ®^;i/:$>^T% mM«)^*T[:^ii:^*fiM 

S^m^«i€>«fc^lC^#^$n'5o rr-eti, a = 0. 3 8, b = 0. 6 2^Lfe 

mitmx'$>&Y2 03 . crg 03 , M112 03 (D^n^^'^n^tim\'^r=.o ^ 

[0 0 5 7] 

m^lJlMXlt. VN-rtl=foMM9 9. 9%jeA±0)Y2 O3. C rg O3 fe<fctJf 
Mng O3 ©if5&5^S:ffi^M)|SF^L-CMSU m^thM (Umm ^C^^^*^aY ( 
CrQgMnQg) O3 - bYg Og (a = 0. 38. b=0. 62) 

it/i-j]y^}umm irty^u m) m rv iv^ mnmrn-. i. o whA^ 
mmMi 0. 5v V h}v)^mmv. mwrni^iiLxayt^n^n-r iz ro^) 
m^--jv (lic^o. 5mm) xmwmi^m(D 8 2%^^mh. M^mmcMvx 
i,mn'^'^m±(Dmm^mmt^r^!^\z^wcm^mmvx. i o^m<Dm^ • n 

#^ffo;t:= ^i^^mt. M3^12m/'sec, MiJ[4 0 0 0 r p m b feo 
[0 0 5 8] 

m^tir=.Y.2 O3 . Crg O3 fccfctJ^Mng O3 CD^g-^M3|S^X^ U 

^APMlt2 0 or. fUPta^ i 2 or;<©^#T-^jl^bfeo rj*cv^T% ^^sx^ 

^c^v^T. ^mLr^u^mm^. 99. 7%r;v^':^ (AI2 03 ) mcojvy:^ 

{CAtl, l©M^T':^^4il 1 0 0-1 3 0 Orr- 1~2^^^M^L, i^^®Y 

(ctq 5 5 ) 03 • Yg 03 ©-KM^^i^^^feo :i(D^m^m^. 

JC^-^^-rilT'ffi!|^#b:t^, 2 0 0 ittm(D|$V>$:3tL;t. 
[0 0 5 9] 
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. 2 fi m"t?feofco 
[0 0 6 0] 

~F^>r^-T'5gi|§£, ^Mb, Y (Ctq 5 Mhq 5 ) O3 • O3 omMm 

^rm^i ^?^X^li, ^M^?^^T'^TV^. U - Ki^ 1 1 . 1 2 

0. 3mm, 5mm©Me^ (P t 1 0 0) ^®t)©^lL, rtl^r-f 
^if- h ^ 1 . 8 9 mm©^M$:mv^T, ^ti^^ 1 0 0 0 k g f / c m 

^ T'^J^-rezihtC J; *;, U- F^A'5«^Stlfe^^M0 1. 9 mm(Z)^?^^$:# 

[0 0 6 1] 

•fe ^ ICM>^, 1 5 5 0 tZX AnmmWLhX. i§j^!K£^#^ 8 fi mh h 

15:, ±iaa2^c^■t--l^^^^J5^mM•fe>■!^rye/--^cffl^^ii^•t?MS•fe>•9-s^ 

[0 0 6 2] 

ti, :^^*i 1 0 o-cT'i 0 0 0 }^m<DmuMmm^i^^^n^^^ m.m-^y-^<D 
fey, Tia^ (1) xm^n^o 
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AR (%) = ( RMAX t /R^Milt ) X 1 0 0 - 1 0 0 • • • ( 1 ) 

R^m^ itm^umt (Mx.ii6 o 0^0 icfeit-s^iiSfetfii, rmax ^ 

[0 0 6 3] 
[0 0 64] 
[0 0 6 5] 

um^y^ 100 ^(Dtjmummmit ± 5 tc r-fe »; . m^umm^xummm<D 

[0 0 6 6] 



tfiliE# 2001-3 06 9933 



#2001—204217 



G 






















m 

+1 


lO 

+1 


+1 


+1 


+1 


00 

+1 


m 

+1 


+1 


in 

+1 




in 

CM 


in 

I 

CM 


in 

CM 


m 

CM 


in 

I 

CM 


in 

I 

CM 


in 

I 

CM 


in 

CM 


in 

I 

CM 


ftEl+l 

Sip 


lO 

+1 


LO 

+1 


1^ 

+1 


+1 


+1 


QO 

+1 


CO 

+1 


CO 
+1 


in 

+1 






















E 


CO 


o 


o 

CM 


CD 


CM 


O 
CM 


CO 




o 

CM 




CVJ 

o 


CM 
O 


CM 

CD 


C> 


C> 


C> 


CD 


CD 


CD 




m 


CM 

m 


CO 

m 




in 


CO 




GO 






Jill/ 


nil/ 

uflS 


Jill/ 


m 

Jill/ 


Jill/ 


Jill/ 


Jill/ 


m 

Jill/ 


m 

Jill/ 



[0 0 6 7] 

immm 2 > 
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Og • bYg Og (a = 0. 3 8, b = 0 . 6 2 ) i: U ^ 
m<0:^mr'. ^i^^mti^O. 2 /tm©-9--^X^Mi|SfS:#, Jg)|S- 

[0 0 6 8] 

z(D'9—^y^^m^^m3^72./v^um±y^^mf^vx. mmmi tmmiziy 

[0 0 6 9] 

mmmsxit. mmmi t.m\^mm(om^mmii^ : a y cc r mhq 5 ) 

O3 •bY2 03 (a = 0. 38, b = 0. 6 2 ) J: U ^ X^il^S:, 

r=.%. ^^XjglC33t-tS^^^#S:^JSbT, 1 6 0 0r;T'6^^®M 

^SrffVA, 2 0 a* mi: bfc^g-^^M^I^ J: U ^Sif- ^ 

[0 0 7 0] 

Sinl^'fb^ A R 2 ~ 5 %S;g(Z> 1/ S: b T l|3^T' ^ S r i: ;«)^m^T' # ^ 
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t 



#2 001 — 204217 

[0 0 7 1] 

CrQ5MnQ5)03 -bYgOg (a = 0. 3 8. b = 0. 6 2) ^V^^ 

if- ^x^^^$:Sgf^Lfcc :^mmm4X'it. mmmmthx. M^m^f^i^^m 

Mn^ CO3 V^;l/)|S^S:mv^fc,^,T% ±ISIIJSM 1 ~3 i:M^oTV^§„ 
[0 0 7 2] 

(DY^ 0^ )//vm^. Crg O3 \rj\yn^. Mng CO3 y;i/5|S^^, mU^M 

-e35^c a CO3 y;i/)|Sd^$:mi§M$^i:bTMSbfeo Yg O3 y;i/5S^, Cr 

2 O3 y>n/5K^. Mng CO3 l^Ma^fc±SBBe!r^^^^;'5 i: e) 

[0 0 7 3] 

njfeMi iimm<D:&mx*m^v. Yg 03 , c rg 03 . m 

ng O3 ^J;r;CaC03 $:-^^-r SM-^MJ^X ^ U - S:#^c #e>tl7^?S-&M 

jpi-x^u-®5piif!^#iio. l AmT'feofeo OT, mmmi tmm(Dmmm^ 

^ToTY (CrggMnQg) O3 • Yg 03^M%^#, S b tC, M-^ • 
X@$:^T, ^^HSgA'^O. 1 AmCO-y— ^::^^M3i^Y (GrQ ^ MnQ^g) O 

3 • Yg 03 ^mtc. :r.(D^-^7s^mm^. mm- mm. ^micm^mx. m 

[0 0 7 4] 

tfcmitm A R j&'c 2 - 5 %mm<D u^jv^^m urmmx^ ^^t. if^mmx ^ „ 
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[0 0 7 5] 

i5i-f&m^^i^(D^^mMl^X. m^mUiii: aY (Ctq 5 Mhq 5 ) O3 • 
bYg O3 (a = 0. 3 8, b = 0. 6 2 ) J; »J ^ Si?— ^ X 

<D:^mx. mn-^m. ^mv. i^m^f^i e o ox:x 2mm<Dmm.^n^x. 

[0 0 7 6] 

^(D'^-^T.dtm^^m^ji./u^um^y^^m^Lx. mmmi nmmizi^ 

mi^ $: ^ 1 ^c ^ b „ ^ 1 © J; e) tc, :^mMm 5 ® -9- - ^ X itm^ iz ^^x^. 
mizm.mmtm/^Rt>^ 2-5 %nm<D v^jv^^m LxmMX'^^ziimjmi^x 

[0 0 7 7] 

^if^m^^n^o^^^mni^x. u^m^^: aY (ctq 5 5 ) 03 - 

bYg O3 (a = 0. 3 8, b = 0. 62) <fc ^ ^iSif- ^ X^5?m^$:5gf^bjt 

(D:^mx. m.n-^m. izm.^i6 5ox:x2mm<Dm^^n^x. ^ 

[0 0 7 8] 

z(D^-'^7.^m^i:m^^^Mum±y'\^■^mi^hx. mmmi nmmizL 
m:i<m.tfmitmARtf^ 2 — 5 %mm(7> \^^;v^^mi^xmmx^^:ittimm>x 
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[0 0 7 9] 

C Tq 5 Mhq 5 ) O3 • b Yg O3 (a = 0. 3 8, b = 0. 6 2 ) J: 

■9— ^x^r^^^ri^f^bfco ^mmmivit. m^mnthx. m^mf^i^<D^ 

[0 0 8 0] 

m^ijimxit. m^mnthx. ^^m^m(Dmmmt^m^m\'\ v^•rtl 

=foMS9 9. 9%jeA_t®, Y (NO3 ) 3 -6 Hg O, C r (NO3 ) 3 • 9 H 

2 o, Mn (NO3 ) 2 • o^mMhx. m^mmz±mmmm^iii^^ 
^z)izw&hr^o ^fe. mMmMmi^x^^cei(Dmmivx. ca (NO3) 

#^M7t:mY. cr, MiKD^M^^jimzmrnvr^m^d th. ^:n:ymmm 

[0 0 8 1] 

mm-u^x.mx. :r.<D^:iiymmmiz±mm^mmt.ca (no3)2 -4 

Hg OSr^ADL/, #^M7t^-f:t> (Y, Cr, M n, C a ©-f 

. Jt^-m^b;t„ 3<Z)^IC, #f,;n^S^^?K$:8 0-9 STCT'dOlSb. 
&SY (CrQ gMriQ g) O3 • Y2 O3 (Dt&l^^^?K$:#7tc :r®Y (C r 

0.5 ^^0.5 ^ °3 • ^2 03 (^tum^mWi^Q 9. 7%r;i/^-^iS®;i/^yjKic 
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Atl, ^ii^itfe^, 6 0 0~1 2 0 Orr-iOl^^SLT, aY(CrQ5Mn 
Q 5 ) O3 - b O3 ( a = 0 . 3 8, b = 0 . 62) m^(Dni^^m. 

[0 0 8 2] 

n-^m. m.m\^. :*:^tt»i 5 5 o'C7?2^^^^lt. ^^m^n^^m^s h 

[0 0 8 3] 
(^»J8) 

«^S:igJ€LT. Jg-^^Mfls : a Y (Ctq 5 Mhq 5 ) O3 • b Yg O3 (a = 

0. 3 8, b = o. 6 2) J: y:&s-9--^x^^^$:ig#b:fe. mmmi imu 

1^^, :^^ctil 6 0 0"CT'4^^^^LT, ^l^^^glgz^ 7 a m 

[0 0 8 4] 

«SS:^l JC^bT^c ^l<Z)i:^lc, :^t||^6M8(Z)■^^~^:;^^m^•^c<^:oT=b, 
[0 0 8 5] 
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mmm 9 ) 

^^mMLX. U^m^<^: aY (Ctq 5 MiIq 5 ) O3 • b O3 (a = 
0. 3 8. b = 0. 6 2) .fcy:&eiJ--^X^^d^$:|g#bfeo l^56M7i:|^^ 
lCbT#fe, 0 . 1 /tm(D-9--^X3figJ|Sf$:, im^®:&^T', jgiK ■ 

^ll^, fife?^U ::^^Efil 6 5 0'CT*2^^;||J5febT, 2 0 /(* m 

L 7t M'&jiB^^ J; »; ^; -5 "9— ^ X ^ ^ #feo 

[0 0 8 6] 

Miz^^^^t^ A R jb-s 2 ~ 5 u^jv b xm^X' ^ S 3 i: j^)^?!^"? 

[0 0 8 7] 

mmmio) 

®6lC:^-r^5tXglCS^^, JlSB^JSMl ill^b^ffl^CDM-^^^^ : aY ( 
CrQ5MnQ5)03 -bYgOg (a = 0. 38, b = 0. 62) J; y 

[0 0 8 8] 

M'&lXST'li. ^-^M^fc^fY (Ctq 5 Mhq 5 ) O3 ©miSMil^ilbT, 
VN-rtl=bJ|8g^9 9. 9%J5A_h®Y (NO3 ) 3 • 6H2 O, Cr (NO3 ) 3 • 
9H2 O, Mn (NO3 ) 2 • 6H2 O^nMh. m^M.mzY {CTq ^ Mtl 

LT. Ca (NO3 ) 2 • 4 Hg OS:MV^, Zltl$:Y (Cfq 5 Mhq 5 ) O3 
• Yg O3 tCMbT4. 5m»%il^-5<J:e)lC#*bfea ^JC>i^(Z>^;i/ 
c, Y (C Tq 5 Mhq 5 ) O3 OD^^Mtc^Y, C r, MnCD^*$:^;i/ 
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[0 0 8 9] 

mm-u^jimx', z.(D^:nymmwnz.±mm^mntc a. (no3)2 -4 

feSY (Ctq 5 MiiQ 5 ) O3 ®ttfi^#:^?gS:#:^„ 
[0 0 9 0] 

^j^ClC, M-^2X^^CJ3V^T, Y (C r^ gMnQ g ) O3 ©lifJ^fifc^mic; r 
tii:i:%lCil^^M#:S:?^^-rs^M^<l:^Y2 O3 v^AiK^^$:^-^L7^:c r© 
l^^3®^(5Dm^5J)^aY (CTQgMiiQg) O3 • b Yg O3 (a = 0. 3 
8, b = 0. 6 2) Ht^^^olZl^^ M^nmX. Y (CrQ gMnQ g ) O3 
(Ommi^mmKY2^ O3 y;V)iS^$:^in, m-^LT> Y (C tq 5 MnQ_5 ) O 

, :r.(DU^mm^9 2. 7%r)\y^^m<D^\^y^izAti. mm^-^r^^. eoo 

[0 0 9 1] 

r>^CV^T^ ^J6Ml iilBl^tcLT, ^:^^M5|Sf^> 
ilS- fg^i, :^^*i 5 5 or;T'2^^M^bT. ^^mu^'f-m^e^ 
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[0 0 9 3] 

immm id 

meo^mmjimzisi^^mm^^cD^^^MLr. m^^mmi^-- aY (c 

rQ5MnQ5)03 - bYgOg (a = 0. 38, b = 0. 62) cfcU^&SiJ- 
m(D-!f-^>^^M3i8^$:, l^^®^^T'> • fifeJ^U, :A:^tfi 1 6 0 0 r 

[0 0 94] 

, «:^^m^^b^ A R 7()^ 2 ~ 5 % SM® b X M^X ^^Zit. A^?!S^ 

[0 09 5] 

immmi 2) 

mQ<Dm^xmziBi-^:s>m^^^<D^^mMi^x. u^m^t^-. aY cc 

Tq 5 MiIq 5 ) O3 • b Yg O3 (a = 0. 3 8, b = 0. 6 2) J: *J :^ -5 1?- 
-^x^^^$:igf^b:to ^JgMi 0 i:l^^tcbT#fe, 0 . o 8 

m®-9--$X^MM^, I^^C)^^T% fife?^b, :^^4il 6 5 0'C 

[0 0 9 6] 
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[0 0 9 7] 

(mmm 13) 

CrQ5MnQ5)03'bY2 03 (a = 0. 38, b = 0. 62)J;y^-5 
[0 0 9 8] 

m^ijiuxit. m^m^tmY (ctq 5 ^ ) 03 <Dmmmmt.vx. 

V^i*tl=feMgt9 9. 9%jeA_t<Z)Y (NO3 ) 3 • 6 Hg O, C r (NO3 ) 3 • 
9H2 Mn (NO3 ) 2 • 6 O^mML. m^mmzY (Ctq ^ Un 

LT. Ca (NO3 ) 2 • 4H2 OS:MV^, rtl$:ft^6«jC^e>ti-5M-^^M^ 
Y (C rQ_5 M hq 5 ) O3 • Yg O3 (DmmzMhX 4. . 5 lt*% ^^-5 i 
{C^P»b;t„ ?^IC, c, Y (C r^ 5 Miiq 5 ) O3 

/c = 4^^*i:UT^^x>^S:^;!Klc^j!gL„ ^x>^^?g$:#fe„ ^fc, M 
-a-^J b T 1/ > ^ >; n 5: fflit bT^o 
[0 0 9 9] 

• M-^ 1 x^-r, z:®^x>^^?g[{c±gHmi§MMi:C a (NO3 ) 2 • 

4 H2 0$:toL, ^^M7C^-f5r> (Y. Cr, Mn, Ca®-f:r» il^^x 
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(DY (c tq 5 MnQ_5 ) O3 (Dmm^mm^Q 9. 7%r;i^-i-mo>j^v^K 

Atl. 6 0 0~1 2 0 OICT'iBl^^aLT, ¥i^!|S#*<0. 0 8 

[0 10 0] 

%&.±<Dmm^^t^mY (NO3 > 3 • en^ o^mnmntvr^o m-^ 

feo #e>ti:tM-a-^?I^S:8 0-9 STCT'iuH&L. S^H^S^rit^jS-tirfe 

„ z:©Y2 O3 <z)t{ri^#:^?gS:. |^^a2x^T'. 9 9. 7 %T;v^-^^® A^y 

3j^tCAn, .|g^$i±fe^, 6 0 0 — 1 2 0 OlGT'ADi^^aLT> ^pi^il^^gj^^ o . 

0 8 fim(DY2 (Dmn^ii^^mr^o 

CO 1 0 1] 

^J^CV^•e, ^-^3X^^Cfe^^T, Y (Crg g MnQ g ) O3 Y 

2 O3 (Dmi^Bi^^. a Y (C g Mhq 5 ) O3 • b Yg O3 ( a = 0 . 3 
8. b = 0. 6 2) t.i^^^^lznMi^X. -9— bJto Zl©-^--^ 

[0102] 
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[0 10 3] 

felt^^^^^(^«^$:^MLT, m-^jilM^:: aY (Ctq 5 Mhq 5 ) O3 • 
bYg O3 (a = 0. 3 8, b = 0. 6 2) J: ^X^^^SrSgf^Lfc 
o MMMl 3 tm^lZ-LX^t^. ^*|fi^#*^0. 0 8;im(Z)Y (Cr^g MnQ 
5 ) O3 iiYg O3 i:?l-^«&«:J:y;&S-9— 5>l^5fMMS:. I^«©^^T% oti^ 
• 16 0 or;T-4 ^K;li^bTv ¥^iB^S^^#$: 8 a* m 

[0 10 4] 
[0 10 5] 

(HiSMis) 

iSit^m^^WcD^^m^LX. m^m^i^: aY (Cr^ gMnQ g ) O3 • 
bYg O3 (a = 0. 3 8, b = 0. 6 2 ) J: »; ^ ^ ^^^rSgf^ L ^ 

o mmmi 3 tmmzhxntc. ^^m^t^^o, o 8 /im©^i^!is#*^o. 0 8 

AmOY (Ctq 5 Mhq 5 ) O3 ilYg O3 HU^m^ ^ ^Ji ^ - ^ ^ B 

m^. mm<D:^mx. i^n-mm. ^mL. izu^i e b o'cx-zmmm^bx 

[0 10 6] 

^(Di)'-'S.::^^m^^m^7i</urdu^iEy-^^mi^vx. mmm I i^mmizv 
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. mi<im.ffi^itm a r 2 ~ 5 %mm<o u^ju^^^lx mm-v^ t>m^ 

[0 10 7] 

immm 1 e ) 

) O3 • b Yg O3 (a = 0. 3 8, b = 0 . 6 2 ) J: y ^feSif- ^ X ^^^S: 

^f^bfec E3^c^bfeigigxs^c«e^^, mmizvrm^. mmm^n^t^^. 
rnxmn-^^m. mmv. ^^(0^. j^^^^i 6 0 ox:x2mm<Dmm.^n'ox. 

[0108] 

, «:^^*T:^^fc^ A R 2 — 5 % 1/ L T mmx ^ S Zl i: *'«?iS^ 

[01 0 9] 

(ifc«f^l-'3) 

ifci?(Dfe»ic, mmmi tmi^mmou^mmi^i aY (crQ^MnQg) 

O3 • bYg O3 (a = 0. 38, b = 0. 62) j; U ^Si?--^ X^^^$:, 

m3<Dm^j:mz^\-^^mm^^(D^^mMLxm^i^t=.. mmmi nmmizi^ 
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[0 1 10] 

tn,mtm A R 5 ~ 1 0 ^ issmummmt>^± 1 5 1: t ®.>ft: b 3t r 

[0 111] 
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(JtgcM4~6) 
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5 ) Og • b O3 (a = 0. 3 8, b = 0. 6 2) J; U ^"Si?-- ^ X ^ 

if- ^>^^M)|SfS:lnl=^lC5tl|K^-^^, ^J^Lfc^> 5 2 5X:T'1^^^ 

(it«cM4) . 5^^PfJl 5 5 0-CT'l^^;^^bT¥ 

^^cfi 1 6 8 o r;T'2^^jiB^LT^^^MiK-?#&3 0 yt* mi: b 
J:y^-2>-lJ— ^>^t5r^^ (ifc««M6) ^ti^4x#Sg b^bc 
[0113] 

M ^ iz > i?- # S w i: •?? ^ ^ V ^ o 
[0 114] 

5 ) O3 • b Y2 O3 (a = 0. 3 8, b = 0. 6 2) ^ ^ X ^m^- 

#fec i:l^#co^^T'5tifS • ^?^b, ^<^^, i 6 

0 ox:x2^m<Dm^^^7-ox. ^mmuu^%-^^2. 5 /^nKDm-^mmi^^^ 
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[0115] 

1 1 -c i:. m^^^W(Dmmum.mm± 3 ic^ l t ^ o t < o x ^ 

0 fim&.±X'$>^m^. 1 6 0 0'C-e2 ^imi:itit6«HSM'e«^r^©^^$:ff o 
[0 116] 

[MO^^^iii^] 
[HI] 

[02] 
[®3] 

*^^©^5t^m (1) c«^<, iiigMi®-tJ— ^x^^^©$S3txm®x 

[H4] 
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